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(54) Ink-jet recording material and ink-jet recording method 



(57) There are disclosed an ink-jet recording mate- 
rial comprising a support, and an ink-receptive layer pro- 
vided on the support, wherein said ink-receptive layer 
contains at least one thioether compound having an 
alkyl group substituted by a hydrophilic group or a group 
containing a basic nitrogen atom, and an ink-jet record- 



ing method which comprises at least the step of shooting 
liquid drops of an ink composition comprising at least a 
water-soluble dye, an organic solvent and water to an 
ink-jet recording material having an ink-receptive layer 
containing at least one thioether compound having an 
alkyl group substituted by a hydrophilic group or a group 
containing a basic nitrogen atom, provided on a support. 
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Description 

BACKGROUND OF THE INVENTION 
1 . Field of the invention 



jet recording method 
2. Prior art , 



toco, An «h- ^ 

printed.by using an ink-jet recording *^*£^^*££ tv using dense and pa.e inks having different 
ink and cyan ink. There is another method >n wh ch f.ne .^^^LJ nm g 9 enerally used in the ink-jet recording 

r;: C oZ™^ 

Lstance, there is a possibility tha, a coloring meter* l^^JZ^ a method of adding a cationic type 
contacted with water. To improve the water res.sta nee ther*has been Kno 119280/1987 , No . 2968 78/1990, 

poiymeras disc.osed in, for example, ^^Sf^^" r ink-jet recording is required not only 
No. 255876/1990, No. 1881.74/1991 and ^^^^^Vf|^^^^^|j^ a |5 0 ^ 0 |3 eex cellentinpresGrvability ofthe resulting 
to be excellent in preservabi.ity of the colonng matenal ,n the .nk but a.s . f ^ ^ p ^ 

image, such as light resistance and gas res.stanca *"£^^££L A J qua iity of the resulting color image 

outdoors, etc. . . f ink-iet recordinq system, a recording material 

[0004] • On the other hand, as a record.ng matenal to be "sedfora ""j^s am orp hous silica, and a water-soluble 

^T^^^sed recording 

184879/1987..NO. 183382/1987, No. ^^■^2^^ JapaneS e Provisional Patent Publications No. 
[0006] Also, in Japanese Patent -Pubta**" No , 565 5 ^1, Japanes 2030080998. No. 

88287/1990, No. 81064/ 1998, No. »^^^^T^^^^.s»^^nrmi^0B^3m■ 
217601/1998, No. 20300/1999, No. ^^^^^^^^^^1^ partte.es prepared by 
A, and the like, there have-been disc.osed mk-jet ^27^rrS rtSl ultraf ine partte.es having an average 
a gas phase process (hereinafter referred to a^ed s ^^^Saracter.stii of giving high g.ossiness 
particle size of a primary part.de of several nm to several tens m been desired , g , 0 ss- 

,ilm ' etc - „ has oenerallv been used, has a role of an ink-absorption layer by itself. 

r0007] A conventional paper support = ^^^^^^ suppo rt such as a polyolef in resin-coated paper 
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or a small amount of a gas in air is likely caused. In particular, discoloration due to a small amount of a gas in air is a 
more significant problem. 

SUMMARY OF THE INVENTION 

5 

[0009] Accordingly, an object of the present invention is to provide an ink-jet recording material which is excellent in 
preservability of a printed part, and an ink-jet recording method, particularly, to provide an ink-jet recording material 
having a porous ink-receptive layer that has photo-like high glossiness and high ink-absorption capacity, and an ink- 
jet recording method using the same. 
10 [0010] The above objects of the present invention can be accomplished by an ink-jet recording material which com- 
prises a support, and an ink-receptive layer provided on the support, wherein said ink-receptive layer contains at least 
one thioether compound having an alkyl group substituted by a hydrophilic group or a group containing a basic nitrogen 
atom. , 

[0011] Also, an ink-jet recording method of the present invention comprises at least the step of shooting liquid drops 
15 of an ink composition comprising at least a water-soluble dye, an organic solvent and water to an ink-jet recording 
material having an ink-receptive layer containing at least one thioether compound having an alkyl group substituted 
by a hydrophilic group or a group containing a basic nitrogen atom, provided on a support. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS" - 

20 ... 

[0012] According to a preferred embodiment of the present invention, an ink-jet recording material comprising a 
supported an ink-receptive layer containing inorganic fine particles provided on the support, wherein the ink-receptive 
layer contains at least one thioether compounds having an alkyl group substituted by a hydrophilic group or a group 
containing a basic nitrogen atom can be provided. / 
25 [0013] The thioether compound having an alkyl group substituted by a hydrophilic group or a group containing a 
basic nitrogen atom to be used in the present invention may include,, for example, a compound represented by the 
following formula (I): - „• 



. \ 7 R 1 -(S-R 3 ) m -S-R 2 ; ' (I) 

wherein R 1 and R 2 may be the same or different from each other, each represents a hydrogen atom, a substituted 
or unsubstituted alkyl group, a substituted or unsubstituted aryl group or a group containing these alkyl group and the* 
aryl group, or may form a ring. by binding to each other, provided that at least one of R 1 and R 2 is an alkyl group 
substituted by a hydrophilic group such as a hydroxy group; a sulfo group, a carboxy group and a (poly)ethyleneoxy 
group, or a group containing a basic nitrogen atom such as an amino group, an amide- group, an ammoniunl group, a 
nitrogen-containing heterocyclic group, an aminocarbonyl.group arid an aminosulfonyl group, or a group containing at 
least one of the above-mentioned these groups, and the substituted alkyl- group'may be bonded to the sulfur atom of 
the thioether through a divalent linking group such as a carbamoyl group, a carbonyl group, a earbonyloxy group, etc.; 
R 3 represents a substituted or unsubstituted alkylene group which may haveah oxygen atom; and m is an integer of 
0 to 10, and when m is 1 or more, at least one of the sulfur, atom bonded to R 3 may be a sulfonyl group. • 
[0014] The above-mentioned thioether compound may be in ffie form of a salt such as a-methanesuifonic acid salt, 
a p-toluenesulfonic acid salt, etc. rr • : : .< : 

[0015] Particularly preferred compound.represented by th§ formula (I) may include a compound wherein at least one 
of R 1 and R 2 is an alkyl , group substituted by a hydroxy group, a carboxy group, an amino group or an ammonium 
group; As the amino group.of the.aminogroup-substituted-alkyl group, there may be mentioned an amino group, a 
monoalkyl-substituted amino groupi(an alkyl group- preferably, being a G:,_ 5 alkyl), a dialkyl-substituted amino group 
(an alkyl preferably being a C^ 5 alkyl), etc., arid it may be ^nitrogen-containing- heterocyclic group. In the following, 
specific examples of the compound represented by the formula (I) are mentioned but the present invention is not limited 
by these. ■ , ...... ^ ■ v. .-• r .-.r*t • 

. ■ ' . . ■ . "' V). HO(cH 2 ) 3 s(c^ 2 ) ? bH ; ; : x,r : ■ ' / 
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(2) CH 3 SCH 2 CHCOOH 

NH 2 y CH z 

(3) HO(CH 2 ) 2 S(CH 2 ) 2 N 

CH 3 

(4) HO(CH 2 ) 2 S(CH 2 ) 2 OH 

(5) CH 3 S(CH 2 ) 2 CH(NH 2 )COOH 

(6) HO(CH 2 ) 2 SCH 2 S(CH 2 ) 2 OH 

(7) HO(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 OH 

(8) HO(CH 2 ) 2 S(CH 2 ) 3 S(CH 2 ) 2 OH 
(9) C 2 H 5 S(CH 2 ) 2 SCH 2 CH(OH)CH 2 OH 

(10) HOOCCH 2 SCH 2 SCH 2 COOH 

(11) /(CH 2 ) 2 0(CH 2 ) 2X 
X (CH 2 ) 2 0(CH 2 )r 

(1 2) HO.(CH 2 ) 2 S(CH 2 ) 2 S0 2 (CH 2 ) 2 S(CH' )pH 
(13) HO(CH 2 ) 3 S(CH 2 ) 2 S(CH 2 ) 3 OH 

(14) ■ ' (4o6.cch 2 sc'h;cooh 

(15) HOOCCH 2 S(CH 2 ) 3 SCH 2 COOH 

(16) HOOCCH 2 S(CH 2 ) 2 SCH 2 COOH 
( 17) HO(CH 2 ) 2 S(CH 2 ) 4 S(GH 2 ^6h ; ' 

( 1 8) HO(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 OH 
(1 9 ) HOOC(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 COOH 
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(20) HOOC(CH 2 ) 2 S(CH 2 )S(CH 2 ) 2 COOH 

(21) (HO(CH 2 ) 2 S(CH 2 ) 2 ) 2 0 
(22) H 2 NCO(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 CONH 2 

(23) HOOC(CH 2 ) 2 S(CH 2 ) 2 COOH 

(24) (HOCH 2 CH(OH)CH 2 SCH 2 ) 2 
(25) HOOC(CH 2 ) 2 S(CH 2 ) 3 S(CH 2 ) 2 COOH 

(26) C 2 H 5 S(CH 2 ) 2 S(CH 2 ) 2 NHCO(CH 2 ) 2 COOH 
(27) HO(CH 2 ) 3 S(CH 2 ) 2 0(CH 2 ) 3 0(CH 2 ) 2 S(CH 2 ) 2 OH 
(28) HO(CH 2 ) 5 S(CH 2 ) 5 S(CH 2 ) 5 OH 



CH 3v /CH 3 
(29 ) /N(CH 2 ) 2 S(CH 2 ) 2 N^ 



CH 3x CH 3 
(30) /^{CH 2 ) 2 S{CH 2 ) 2 S(CH 2 )2S(CH Z ) 2 H^ 

CH 3 2HCI CH 3 



^^3 V CH 

( 3 1 } ^ ^ N ( CH 2)2S(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 NC r . LJ 3 
CH 3 2HC| CH 3 



CH 3x 



/ N(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 
(32) CH 3 \ 
CH 3v / S 



CH 3 



^(CHakSfQHsfeSfCH^', 
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CH 3 ' CH3 
(33) N(CH 2 ) 3 S(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 3 N 

ClV 2HCI 0hl3 



( 34 ) H 2 N(CH 2 ) 3 S(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 3 NH 2 

2HCI 



CH 3 

( 35 ) >(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 3 S(CH 2 ) 2 S(CH 2 ) 2 N^ C 
CH/ ,-• 2HCI 



(36) r^N(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 N^~) 
W 2HCI 



(37) d r ~ A N(CH 2 ) 2 S(CH2)2S(CH2)2S(CH 2 ) 2 N^JD 
N — ' 2HCI 



CH 3 x- CH 3 
(38) ■« v N(Crt 2 )2S(CH 2 ) 2 0(CH 2 ) 2 S(CH 2 )2N 

CH3' CHa 



(39) N(CH 2 ) 2 S(CH 2 ) 2 0(CH 2 ) 2 0(CH 2 ) 2 S(CH 2 ) 2 N. CH 




(40) 1^ JL /-M' 

N CH 2 S(CH 2 ) 2 S(CH 2 ) 2 SCH 2 ^ N 

2(C0 2 H) 2 



V Q4H9. , o ' 

(41) ^NGH 2 GH 2 SCH 2 CONH"^_y ! 



1 1 i , 
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(42) / NCH 2 CH 2 SCHCONH--f V-CI 

C 4 H 9 • H 

^H 3 Q| 



(43) (CH 3 )3N(CH 2 ) 2 S(CH 2 ) 2 N(CH 3 )3 • 2 CH 3 SC? 



15 



20 



30 



50 



(44) (CH 3 ) 3 §(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 ) 2 ^(CH3)3 • 2 CH 3 -Q-SO? 



(45) (C 2 H 5 ) 2 N(CH 2 ) 2 S(CH 2 ) 2 S(CH 2 feN(C 2 H 5 ) 2 • 2 CH 3 h(J)^SoV 
CH 3 CH 3 



* 5 © <±> 



(46) (CHs^NtCH^SfCH^StCH^CHsfe • 2 CH 3 -^^-SC§ 



(47) (CH 3 ) 3 N(CH 2 ) 2 S(C^ • 2 CH 3 H^^SO? 

[0016] The preferred ink-jet recording material of the present invention is characterized in that it can absorb ink in 
35 voids in the film formed by inorganic particles, and in order to realize high ink-absorption capacity, it is necessary to 
increase a void volume. Therefore, it is necessary to coat a relatively large amount of the inorganic particles on the 
support, and when a hydrophiiic binder is used, its amount is preferably reduced to increase the void ratio. 
[0017] As the inorganic particles to be used in the present invention, various known particles can be mentioned, 
such as silica, alumina and the like : jamong which silica is especially preferred. An amount of the inorganic particles 
*o contained in the ink-receptive layer is preferably 8 g/m 2 or more^ being more preferably in ; the range of about 10 to 30 
g/m 2 . If the amount is less than the above range, ink-absorption capacity is deteriorated. An amount of the hydrophiiic 
binder is preferably in the range of 1 0 to 40% by weight. By decreasing the ratio of the hydrophiiic binder as mentioned 
above, ink-absorption capacity is improved but preservability after printing, particularly gas resistance is likely to be 
deteriorated. These properties are simultaneously satisfied by the constitution oMhe present invention. 
45 [0018] In the present invention the inorganic particle is preferably contained in an inkrreceptive layer as a main 
component, an amount of which is 50% by weight or more, more -preferably about 60% by weight or more ; further 
preferably about 65% by weight or more based on the total weight of the whole solid components in the ink-receptive 
layer. • : 1 

[0019] In synthesized silica, there are two types of materials, one (precipitated silica) of which is prepared by the 
wet process and the other (fumed silica) is prepared by the gas phase process^. As the silica prepared by the wet 
process, there are (1) a silica sol obtained by metathesis of sodium silicate by- an acid or passing through an ion 
exchange resin layer; (2) a colloidal silica -obtained by heating arid,maturing the silica sol of (1 ); (3) a silica gel obtained 
by gelling silica sol in which formation' conditions thereof are changed whereby'primary particles of a silica gel having 
a diameter of several microns to 1 0 microns are agglomerated to form three-dimensional secondary particles; and (4) 
55 a synthetic silicate compound mainly comprising silicic acid obtained by heating silica sol, sodium silicate, sodium 
aluminate, etc. 

[0020] Fumed silica to be used in the present invention is also called to as the drying method silica, and the fumed 
silica can be generally prepared by a flame hydrolysis method. More specifically, it has been known a method in which 



BNSDOCID: <EP 1138509A2J_> 



7 



10 



EP 1 138 509 A2 

and in order to obtain a higher gross, it is p re e ab less than am T ^ » method of 200 m 2 /g or m0 re 

of 3 to 1 5 nm and a specific surface area meas ^J™^ one of methods for measuring a surface area of 
is more preferably used. The BET method '^^^^ o obtaining a total surface area possessed by 1 
powder material by a gas phase adsorp on method and .s a me ^ ^ ^ g gag 

g of a sample, i.e., a specific surface area, from an aa ^ u the c „ in pressure or a 

frequently been used, and a method ° f " 

volume of a gas to be adsorbed whi ch is also called to as a BET equation and has 

0 , polymolecular adsorption is a B™auer-En^-T^ beobtamed 
wid P e,y been used for determinmg , a i sujacearea ^"^^InTm^g fhe amount with a surface area oc- 
by measuring an adsorption amount basea on ine d m 

cupied by the surface of one adsorbed molecule preferably used with the inorganic particles, conven- 

[00*, ■nthepresentjvention^s^^ 

tionally known various binders can be used, and I any P ^ hi|jc binder does not 

permeability is preferably used. For using the ' JJ^J* ™' th P is point of vie w, a hydrophilic binder having 
, dog the voids by swelling at the initial sU,ge of permeate of ^ A partjcu|ar|y preferred hydrophilic 

s preferred. . . o| there mav be mentioned, for example, a polyvinyl alcohol 

K a;-; 5 ~ - the main chain or side chain °* ,he 

» film hardening agent) of said binder. Specie ^exarnpte o ***** « 9 0 ^ ch|oropentanedi ne bis 

pound such formaldehyde and glutarald ehyde ate havi a reactive halogen as disclosed ,n US. 

(2-ch.oroethylurea)-2-hydroxy-4,6-d,chloro-1 .3 5-tnaz « <W£ J djsclosed in u. S . Patent No.3,635,71 8; 

Patent No. 3,288775; divinylsulfone a compound hawig reactwe compound as d in u.s. 

a N-methylol compound as d.sclosed in U.S^ Pateni .no* , 3 ,017,280 and No. 2,983,611; a car- 

35 Patent No. 3,103,437; an aziridine, compound, a '^^3 ^00 ^4 an epoxy compound a« disolosed in U.S. Patent 

40 particularly preferred. , , _ . - ■ o1 an ink-jet recording material after, printing by 

[00261, . The present invention is »™£*^SS^ by a hydrophilic group er a,grpup having.a bas.c 

45 mmol/mVmpre preferably 0.^^^ 

[0028] The ink-receptiye layer of the present .nvenaor i pre, y „ m0 re improved., 

'compound in combination ; .with the.abov e -ment,on,^ ST^SSS, a cationic pofymer and a water-soluble 
[00291 As the.cationic compound, ^^^^-^Z^km, there may be preferably mentioned 
metallic compound. .As the canonic pofymer ^"^^^^.1 as polymers having a primary to tertiary 

so polyethyleneimine, polydiallylamine, Japane se Provisional Patent Publications No. 

amL group or a quaternary —um group ^^389/1985^0.49990/1985,^0.83882/1985, 
2068W984.No,33lW1^^ 280681/1988. No. 40371/1989, No. 

No. 109894/1985, No. 198493/1987 No £■ molecular weight (Mw) of these cationic po. 
234268/1994, No. 12^411/1995 and No, 1 "^^^J^' d8 5jbto1W i 000. 
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soluble polyvalent metallic salt. As such a salt, there may be mentioned a water-soluble salt of a metal selected from 
the groupconsisting of calcium, barium, manganese, copper cobalt, nickel, aluminum, iron, zinc, zirconium, chromium, 
magnesium, tungsten, and molybdenum. More specifically, such a water-soluble metallic compound may include, for 
example, calcium acetate, calcium chloride, calcium formate, calcium sulfate, barium acetate, barium sulfate, barium 

5 phosphate, manganese chloride, manganese acetate, manganese formate dihydrate, ammonium manganese sulfate 
hexahydrate, cupric chloride, copper (II) ammonium chloride dihydrate, copper sulfate, cobalt chloride, cobalt thiocy- 
anate, cobalt sulfate, nickel sulfate hexahydrate, nickel chloride hexahydrate, nickel acetate tetrahydrate, ammonium 
nickel sulfate hexahydrate, amide nickel sulfate tetrahydrate, aluminum sulfate, aluminum sulfite, aluminum thiosulfate, 
poly(aluminum chloride), aluminum nitrate nonahydrate, aluminum chloride hexahydrate, ferrous bromide, ferrous chlo- 

10 ride, ferric chloride, ferrous sulfate, ferric sulfate, zinc bromide, zinc chloride, zinc nitrate hexahydrate, zinc sulfate, 
zirconium acetate, zirconium chloride, zirconium oxychloride octahydrate, zirconium hydroxychtoride, chromium ace- 
tate, chromium sulfate, magnesium sulfate, magnesium chloride hexahydrate, magnesium citrate nonahydrate, sodium 
phosphorus wolframate- tungsten sodium citrate, dodecawolframatophosphate n hydrate, dodecawolframatosilicate 
26 hydrate, molybdenum chloride, dodecamolybdatephosphate n hydrate, etc. * • 

is [0032] . In the present invention, a water-soluble aluminum compound or a water-soluble compound containing an 
element of Group 4A (Group 4) of the periodic table is particularly preferably used. The water-soluble aluminum com- 
pound may include, for example, aluminum chloride and its hydrate, aluminum sulfate and its hydrate, aJuminum alum, 
etc. as an inorganic salt thereof.- Moreover, thereJs a basic poly(aluminum hydroxide) compound which is an inorganic 
aluminum-containing cationic polymer: Of these, a basic poly(aluminum hydroxide) compound is particularly preferably 
20 used. ; . t . • • ■.. : , 

[0033] • The above-mentioned poly(aluminum hydroxychloride) compound is a water-soluble poly(aluminum hydrox- 
ide) a main component of which is represented by the following formula (1 ), (2) or (3), and which contains a polynuclear 
condensed ion which is basic and a polymer in a stable form, such as [AI 6 (OH) 15 ] 3+ , [A^OH^o] 4 ^, [Af 13 (OH) 34 ] 5+ , [AUi 
(OHfcoP*, etc. ; , • 

25 

\ \. tAi 2 (OH) n ci 6 . n ] m> K \ . ' , ;: d) ; 

30 . ' ■ [AI(OH) 3 ] n AICl3 , , ,' ' . (2) 

• ^ Al n (OH) m CI (3n . ?n) 0.<m<3n . ........ ' ' , (3) 

[0034] These water-soluble aluminum compounds are commercially available from Taki Chemical, K.K., Japan under 
the trade name of poly(aluminum chloride) (PAC, trade name) as a water treatment agent, from Asada Chemical K.K., 
Japan under the trade name of poly(aluminum hydroxide) ( Pah o, trade name), from K.K. Riken Green, Japan under 
the trade name of Pyurakemu WT (trade name) and other manufacturers with the same objects whereby various kinds 
of different grades can be easily obtained. 1 "•■ ' 

[0035] The water-soluble compound containing an element of Group 4 of the Periodic Table is notspecifically limited 
so long-as it is water-soluble; and a'water-soluble compound containing titanium dr zirconium is pref erred. For example, 
as the water-soluble compound' contain irrg i titanium, there may be mentioned titanium chloride and titanium sulfate, 
and as the water-soluble compound cdrrtaihing zirconium, there may be mentioned zirconium acetate, zirconium chlo- 
ride, zirconium oxychloride; zircohfum hydroxychldride, zirconium nitrate, basic zirconium carbonate, zirconium hy-: 
droxide, ammonium zirconium carbonate, potassium zirconium carbonate, zirconium sulfate, zirconium fluoride, and 
the like. Of these compounds, there is a compound having unsuitably low pH In such a case, if may be used by 
optionally adjusting the pH of the compound. In the present invention, the term "water-soluble" means that the com- 
pound is dissolved in water in :an' amount of 1% by weight or more at normal temperature under normal pressure. 
[0036] In the present invention, an amount of the above-mentioned water-soluble metallic compound is preferably 
about O'T-% by weight to 10% by weight, more preferably about 1% by weight to about"5% by weight based on the 
amount of the' inorganic fine particles!' — f> '' r ' ■ . 

[0037] The above-mentioned catiortic compound may be used in combination of two or more compounds. For ex- 
ample, it is preferred to use the cationic polyrrier and the water-soluble metallic compound in combination. ' 
[0038] In the present invention, the surface pH of the ink-receptive layer containing inorganic fine particles is pref- 
erably about 2 to about 6, particularlypreferably about 3 to about 5: By usihjg at least one of the compounds represented 
by the above-mentioned formula (I) in combination with the surface pH of the ink-receptive layer, preservability of the 
printed material after printing can be more improved. The surface pH of the ink-receptive layer is a surface pH obtained 
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by dropping disti.ledwateron^^ 

after 30 seconds from dropping according to the method "^"J*^^^ coatlng solution, but the 
t 0039] The surface pH of the. ink-receptive laye ns P.-^bly ad u J^^J^^ each other. Thus, it 
pH of the coating solution and the surface pH I of the ^^J^^S^Zi of the dried film using 
is necessary to previously obtain the relations * b * of the coating solution for 

,he coating solution by experiments to make the surface pH P redet ^ in f P A£ the acid t0 be used , there 

forming the ink-receptive layer can be adjusted by suitably ^^^ZZtS'S^Z^ acid, etc., and an 
may be mentioned an inorganic acid such as hydrochloric ac,d "rtnc acquit Jjcaad. P P 

-rus 3 ^ r M ~ salt of a weak 

brittleness of a film. As such o,l droplets, there may be i m h en *' 0 h n f t °\"f r 3 oi| fc * ^ p art i C |es (for example, 
(for example, liquid paraflin, diocty, phtha.ate, S^^^^S^^Sl. diviny. benzene, butyl 
particles in which at least one of a polymenzable monomer such D J y , n ^ ater at :ro om temperature of 

may include either of an anionic, cat.on.c, nomomc or bet^n type _s urfactan * h « ^ ink-receptive 
or 1 high.mo.ecular weight. At least one surfact anionic type together with 

° - * r - 5 9 more preferably about 

0.01 to about 3 g per 100 g of the ^£^^£^2^ conventionally khown additives such as 
[0042] In the present .nvent.on, to "^e '"k-recept we flayer, antioxid ant, a dispersant of the 

present invention is preferably about 50 am to ^out 300 V£ „ e t invention is n0 , partic- 

[0044] A base paper constituting the.resm-coated paper ^ P^J^^ g^rth base paper such as that 

ma, b.;us.d. The pol,o,.«n r.sin ma, «» a homoprt^KHoC an*Jnj * 4, lns iuch 

[00M1 Also, lo Ihe »' ,Be ; es,n ' 00 " , * d J'^ "etohatlc amide such as stearic amide, araohidamide, etd.; 
litaniam exide, 2ind exide, laid, daleium carbonate, e o an alpnate »™» mabnesium Mearale, 'eld.; an 

an aliphalic acid melalsa. ^^^ffSSSSSSSSSOX, AG), e,o, ablae-eelo, 
K SSSlt —"aiwiCZ^aeaa e. I a „uo»sc*n, W «ane, an UV abso.be, a,c. m„ be 
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a polyolefin resin,. by casting a melted resin under heating on a running base paper, which is so-called the extrusion 
coating method, whereby the both surfaces of the base paper are coated by the resin. In the case of using a resin 
which cures by irradiation of electronic rays, the resin is coated on a base paper by means of a coater conventionally 
used such as a gravure coater, a blade coater, etc., then, electronic rays are irradiated to the resin whereby coating 

5 the base paper with the resin. Also, it is preferred to subject an activation treatment to a base paper before coating the 
resin to the base paper, such as a corona discharge treatment, a flame treatment, etc. The surface (the front surface) 
on which an ink-receptive layer is to be coated of the support is a gloss surface or a matte surface depending on the 
purposes, and particularly, a gloss surface is predominantly used. It is not necessarily subjected to resin coating at the 
back surface of the base paper, but in view of preventing curl, it is preferred to coat the surface of the base paper with 

io the.resin. The back surface is usually a non-gloss surface, and if necessary, the activation treatment such as the corona 
discharge treatment, the flame treatment, etc. may be applied to the front surface or to the both surfaces of the front 
and back surfaces. Also, a thickness of the resin layer is not particularly limited, and is generally in the range of about 
5 to about 50 \im on the front surface-or both of the front and back surfaces. 

[0050] . To the support of the present invention ,-, various kinds of back coating layer(s) may be provided for the purpose 
'5 of providing antistatic property, conveying property, anticurl property, etc. to the support. In the back coating layer, an 
inorganic.antistatic agent, an organic antistatic agent, a hydrophilic binder, a latex, a curing agent, a pigment, a sur- 
factant, etc. may be included in optional combination. 

[0051] In the present invention, the coating method of the ink-receptive layer is not particularly limited, and a coating 
method conventionally known in the art may be used. For example, there may be mentioned a slidelip system, a curtain 

20 system, an extrusion system, an air knife system, a roll coating system, a rod bar coating system, etc. • 

[0052] , To the ink-jet recording material,of the present invention; in addition to the layer containing fumed silica (this^ 
layer may comprise two or more layers), an ink-absorbing layer, an ink-fixing layer, an intermediate layer, a protective 
layer, etc., may be further provided. For example, a water-soluble polymer layer may be provided as an under layer or 
a swelling layer may be provided as an upper layer.-. < : r 

25 [0053] An ink composition to.be suitably used in the ink-jet recording method of. the present invention is explained 
in the following. , 

[0054] As a dye of the ink composition to be used in the ink-jet recording method of the present invention, there may 
be mentioned conventionally known dyes such as a substantive dye, an acidic dye, an -edible dye, a basic dye, a 
reactive dye, a disperse dye, a vat dye, a soluble vat dye, a reactive disperse dye; an or! dye, etc., and any of these 
30 dyes may be used. Of these, the waterrsoluble dye is preferably used in the point of characteristics bf ; the recording 

liquid. , * ■ ':<"., 

[0055] , Particularly preferred examples of the dye may include C.I. Direct Red-2, 4, 9, 23, 26, 31, 39, 62, 63, 72, 75, 
76, 79, 80, 81, 83, 84, 89, 92, 95, 111, ,173, 1.84, 207, 211, 212, 214, 218, 221 , 223, 224-225, 226, 227, 232, 233, 240^ 
241 , 242, 243 and 247; C.I. Direct Violet-7, 9, 47, 48, 51, 66, 90, 93, 94, 95, 98, 100 and 101 ; C.I. Direct Yellow-8, 9. 

35 11, 12, 27, 28, 29, 33, 35, 39, 41 , 44- 50, 53, 58,69, 68, 86,j87, 93, 95>96; 98,.100,'t 06, 108, 109, 110, 130, 132, 142, 
144, 161 and 163; C.I. Direct Blue-1, ,.10, 15, 22, 25,-55, 67, 68, 71, 76, 77, 78, 80, 84, 86, 87, 90, 98, 106, 108, 109,' 
151, 156, 158, 1^9, 160, 168, 189,. 192, 193, 194, 199, 200, 201,;202, 203, 207, 211, 213, 214,218, 225, 229, 236 [ 
237, 244, 248, 249, 251 , 252, 264,. 270, 280, 288, 289 and 291; C.I. Direct Black-9, 17, 19, 22, 32, 51, 56, 62, 69, 7l\ 
80, 91, 94, 97, 106, 154, 1 66, 1 68, 173 and J p9;.C.I; Acid Red-35, 42,52, 57, 62, 80, 82, 111; 114; 118, 11 9, 127, 128, 

40 131, 143, 1*51, 154, 158, 249, 254, 261 , ?63, 266, 289, 299, 301 , 305, 336, 337, 361 , 396 and 397; C.I. Acid Violet-5; 
34, 43, 47, 48, 90, 103 and 126; C.I. Acid.Yellpw T t7, 19, 23,-25, ,39, 40, 42, 44, 49, 50, 61, 64, 76, 79, 110, 127, :1 35, 
143, 151, 159, 169, 174, 1 90, 195,196, 1-97, 199, 21 8, 219, 222 and 227; C.I. Acid Blue-9, 25, 40, 41, 62, 72, 76,78/ 
80, 82, 92,106, 112,,113 ; 120, 1 27: J ,129, 138, 143^1 75, 1 81 , 205, 207, 220, 221 , 230, 232, 247,258,260, 264,271/ 
27.7, 278, 279, 280, 288, 290 and 326; £.1, Acid Black-7, 24, 29,^48, 52:1 and 1 72-1 ; C I. Reactive Red-3, 13, 17, 19^ 

45 21, 22, 23, 24 : 29, 35, 37, 40. 41, 43, 45, 49 and 55; C.I. Reactive Violet-1 ,.3, 4, 5, 6, 7, 8, 9, 16, 17, 22, 23, 24, 26^ 
27, 33 and 34; C.I, Reactive YeIlow-2, 3, ,1-3, 14, 15, 1 ; 7, 18, 23, 24, 25/26, 27, 29, 35, 37, 41 and 42; C.I. Reactive 
Blue-2,.3,,5, 8 : 10, 13, 1.4, 15, 17, 18,»1 9, 21., 23,26, 27, 28,29 and38;C.I. Reactive Black-4, 5„- 8, 14,21, 23,26,31, 
32 ana 1 34; Q.U Basic Red-12 : 13, 14, 1.5, 18 : -22, : 23, 24,£5 : 27, 29, 35, 36 : ;38,'39,,45' and 46; C.I: Basic VioleM , 2, 
3 I .7 I J|0 I 15, 16, 20, 21, 25, 27, 28, 35, 37, 39, 40 and 48; C.I. Basic .Yellow- 1 , 2, 4, .11, 13, 14, 15, 19, 21 , 23, 24, 29/ 

50 32, 36, 39 and 40; C.I. Basic Biue-1 , ,3 t , 5, 7, .9, 22, 26, 41 , 45, 46>,.47 i 54, 57, 60,:62, 65, 66, 69 and 71 ; C.I. Basic 
Black 8, and the like. As the copper phthalocyaninedye, there may be mentioned, for example, C.I. Direct Bluel-86, 
87 and 199, and .the like. • : - r : ; ■ ,c r 

[00,56]. Of these dyes,the substantive dye, is relatively inferior in gas resistance, in particular, a copper phthaiocyahine 
dye such as C.I. Direct Bjue-199, etc., is inferior in gas resistance; • • • . > 

55 [0057] Thus, for carrying out the ink-jet recording; method of the present invention, the gas resistant effect of the 
present invention can.be markedly shown when recording is carried out by using at least one ink composition containing 
the substantive dye as a dye onto an ink-jet recording material in which a porous ink-receptive layer containing the 
thioether compound according to the present invention and. inorganic fine particles is provided on a water resistant 
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ST An amount of these dyes to be added can be determin 15^ 
component, characteristics required to ink. etc and • general* ^^ n JJ "^k When dense and pale inks 
weight, more preferably about 0.5 to about 10% by we.gh based ^^^^J^tSLi on the total weight 
are used, an amount of thedye ^^^^^^JS^^Xe tL weight of ink in thecase 

present invention can be markedty shown ^^^^^^ 

jet recording material in wh.ch a porous 'nk-recepttve J^^^^ 1 " The ink P comp osition according to the 
, a merit of effectively preventing clogging of a nozzle 

lactam is contained in the ink compositon of the te f Be e<amp , es 0| the speoifie nonionic 

(permeability) ol ink and keeping roundness ma, be Sod, for example, Sudynol 

acetylene glynol type surlaetant lo be used ,n the P™«"""*?> ™ MMh STG (trade name, available Irom 
465, Sudyoo, 104 (a. bade ^X^^^Z^ ^^ °< < h ° s " rtaCB " , B be 

4. S^^^^ 

such aa KOH, NaOH, ete, ore melhed ?J^,^^^t™»-- 
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mentioned problems so that it is preferably used. An amount of the tri(hydroxyalkyl)amine may be optionally determined 
in view of a desired pH and characteristics of the other ink composition and is preferably about 0.1 to about 2% by 
weight, more preferably about 0.3 to about 1% by weight based on the total amount of the ink composition. 
[0064] According to one of more preferred embodiments of the present invention, in addition to the above-mentioned 
trifhydroxyalkyOamine, at least one of a hydroxide of a metal atom selected from the group of Group 1 (or Group la) 
of the Periodic Table is contained in the ink composition. This hydroxide belongs to the above-mentioned inorganic 
base, and when it is used in combination with the tri(hydroxyalkyl)amine } clog-recovering property can be more im- 
proved. Moreover, as compared with the case where pH adjustment is carried out only by using the above-mentioned 
inorganic base, merits of causing less occurrence of precipitate and less change in a pH can be obtained. As the metal 
hydroxide, LiOH , NaOH, KOH , etc. , are suitable since they are high solubility in water. An amount of the.metal hydroxide 
can be optionally determined in the range in whjch ink characteristics, particularly clog-recovering property are im- 
proved, and preferably about 0.01 to about 1% by weight based on the total weight of the ink composition. Moreover, 
to the ink composition of the present invention, a lower alcohol, a water-soluble polymer such as sodium alginate, etc., 
a water-soluble resin, a fluorine type surfactant, a mildewproofing agent, an anticorrosion agent, etc., may be added. 
[0065] When the ink composition of the present invention is used in an ink-jet recording method, a viscosity, of the 
ink composition is preferably about 30 mPa-s or less, more preferably in the range of about 1 .2 to about 20 mPa-s at 
the operation temperature of 0 to 50°C to realize good responsibility, shooting stability, suitable spread of dots and 
good roundness, etc. Also, a surface tension of the ink composition is preferably about 20 to about 35 mN/m at ,the 
operation temperature of 0 to 50°C if 

Examples , , % . . ; , 

[0066] In the following, the present invention is explained in- more detail by referring to Examples, but the present 
invention is not limited by these Examples. * • 

Example 1 



30 



35 



[0067] On the front surface of a base paper comprising a pulp formulation of a bleached kraft pulp of hardwood 
(LBKP, 50 parts) and a bleached sulfite pulp of hardwo.od (LBSP, 50 parts) with 120 g/m 2 as a support was coated a 
resin composition comprising a low density polyethylene (70 parts), a high density polyethylene (20 parts) and titanium 
oxide (10 parts) in an amount of 25 g/m 2 , and a resin composition comprising a high density polyethylene. (50 parts) 
and a low density polyethylene (50 parts) was coated on the bapk, surf ace, of the same inan amount of 25 g/m 2 to 
prepare a resin coated paper. ,.- ,. v . . \ » •.••• 

[0068] On the above-mentioned support was coated the following. coating solution for an ink-receptive layer so that 
the coated amount of the fumed silica was 18 g/m 2 and.dried to prepare various kinds, of ink-jet recording sheets. 
Incidentally every recording sheet wasso adjusted that the surface pH ;of the ink-receptive layer became 4.2. '.. . - 



40 



<Recording sheet 1> 
[0069]. 



45 



50 



Fumed silica 

(Average primary' particle size: 7*nm, Specific surface area by the BET method: 300m 2 /g) 
Polyvinyl alcohol" ■' ; . " ; .. ■■■>-■ ■ :* - v •. • ■= . ■ : 

(PVA235, trade name? available from' K7K. Kuraray, Japan, Saponificatibri'degree: 88%, Average 
polymerization degree: 3;500) - • : ■ ' •"" — ' ■ r ■■ 

Boric acid " 4 "-' " * ! ' * ' : ' : 

Amphoteric surfactaht ' r ' ! \- ; v 1 * : *'« 

(SWAM AM-21 50, trade hanrje, available from Nippon Surfactant, Japan)/ .; 



1 00 parts 
25 parts 



4 parts 
0.3 part 



<Recqrding sheet 2> 



[0070] To the ink-receptiye layer of, .the, above-mentioned Recordjhg sheet 1,,the following compound represented 
55 by the formula (a) was added so.that.it was contained ^ in an amount of 5. mmol/m 2 . , v . . 
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(a) 



to <Recording sheet 3> 

[0071] To the ink-rc 
by the formula (b) was 



15 



20 



of the above-mentioned Recording sheet 1 , the following compound represented 



[0071] To the ink-receptive layer t - /m2 

1 added so that it was contained in an amount of 5 mmol/rn^. 




(b) 



COOH 



25 <Recording sheet 4> 

[0072] To the ink-receptive layer of 1 



CH _ of the above-mentioned Recording sheet 1. the following compound represented 
by the formula (c) was added so that it was contained in fan amount of 5 mmol/m* 



30 



35 



h 3 c n 

HO(CH 2 )4— N)-OH 
H 3 C CH 3 



(O 



cRecording sheet 5> 



40 



m to me lay- - •» " * -; J *• *• c ° n,p< " ,na rep,esen,ed 



45 




(d) 



50 



SCH 3 



cRecording sheet 6> 



T0074] To the ink-receptive layer of the above= , c „ 2 

55 present invention was added so that it was contained in an amount of 5 mmol/m 



* mentioned Recording Sheet 1 ; the compound of the formula (4) of the 
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<Recording sheet 7> 

[0075] To the ink-receptive layer of the above-mentioned Recording sheet 1 , the compound of the formula (7) of the 
present invention was added so that it was contained in an amount of 5 mmol/m 2 . 

<Recording sheet 8> 

[0076] To the ink-receptive layer of the above-mentioned Recording sheet 1, the compound of the formula (12) of 
the present invention was added so that it was contained in an amount of 5 mmol/m 2 . 

<Recording sheet 9> 

[0077] To the ink-receptive layer of the above-mentioned, Recording sheet 1, the compound of the formula (14) of 
the present invention was added so that it was contained in an amount of 5 mmol/m 2 . 

< Recording sheet 10> 

[0078] To the ink-receptive layer of the above-mentioned Recording sheet 1, the compound of the formula (24) of 
the present invention was added so that it was contained in an amount of 5 mmol/m 2 . 

20 

<Recording sheet 11 > 

[0079] To the ink-receptive layer of the above-mentioned Recording sheet 1, the compound of the formula (30) of 
- the present invention was added so that it was contained in an amount of 5 mmol/m 2 . 

25 

<Recording sheet 12> 

[0080] To the ink-receptive layer of the above-mentioned Recording sheet 1, the compound of the formula (36) of 
the present invention was added so that it was contained in an amount of 5 mmol/m 2 . 

30 

<Recording sheet 13> 

[0081] To the ink-receptive layer of the above-mentioned Recording sheet 1 , the compound of the formula (40) of 
the present invention was added so that it was contained in an amount of S^mol/m 2 . 1 

< Recording sheet 14> . r 

[0082] To the ink-receptive layer of the above-mentioned Recording sheet 1, the compound of the formula (44) of 
the present invention was added so that it was contained in an amount of 5 mmol/m 2 . 

40 

< Recording sheet 15> . . .-.» r ... : , . v , «, ^ . ; . ^ ; 

[0083] To the ink-receptive layer of the above-mentioned Recording sheet 1, the compound of the formula (47) of 
the present invention was added so that it was contained in an amount of 5 mmol/m 2 . 
^5 [0084] With regard to the respective ink-jet recording sheets thus obtained, ink-absorption property, preservability 
(light resistance and gas resistance) after printing, and glossiness were evaluated by using a six-colored type ink-jet 
printer (PM-770C, trade name, available from Seiko Epson K.K., Japan) using the following dense and pale inks. The 
results are shown in Table 1 . • .. 

50 <lnk-absorption property> t x ' ' 

[0085] C (cyan), M (magenta) and Y (yellow) were each printed with 1 00%, and immediately after the printing, a PPC 
paper was overlapped over the printed portion with a slight pressurization : and the degree of an amount of the ink 
transferred to the PPC paper was observed with naked eyes and -evaluated by. the following standards 

55 ..... .. a v ■•■ -.v.-.. : • •. 

O: No transfer was observed. 
X: Transfer was occurred. 
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<Gas resistance> 

the results are shown in Table 1 
<Light resistance> 

=»s=S===^- 



15 <Glossiness> 

oT;"U dens, and pa,a H. ,0 da u 5 ad „ . n,en,»nad «~ 



20 



25 



30 
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(Cyan ink) 




Direct Blue 199 
Ethylene glycol 
Glycerin 

Made up to 100 ml with pure water. 


2.4 g 
16.01 g 

9.5 g 




j (Magenta ink) 




" Direct Red 227 
Glycerin 

Diethylerie glycol monobutyl ether 
Made up to -1 00 ml with pure water. 


1 .8 g 
3.5 g 
21 .5 g 




(Yellow ink) 




Direct Yellow 86 - 
Qiethylene glycol i ■« - 
Glycerin 

Made up to 100 ml with pure water. 


2.0 g 
22.2 g 
4.5 g 

'■ n — r^~T 




(Light Cyan ink) 




. Direct Blue 199 
Ethylene glycol ■■' ' ' J 
Glycerin 

Made up to 1 00 ml with pure water. 


'< : 0.6 g 
1 6.01 g 
9.5 g 




* — ■ 

(Light Magenta ink) 




Direct Red '227 

Glycerin - : 

Diethylene glycol monobutyl ether 


0.5 g 
3.5 g 
21 .5 g 
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(continued) 



(Light Magenta ink) 



Made up to 100 ml with pure water. 



Table 1 





Recording sheel 


Ink-absorption property 


Preservability 


Remarks 
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Light resistance. 


Gas resistance 
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75 
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[0090] Glossiness was 60 to 65% in each recording sheet andhigh glossiness was shown. 
Example 2 

[0091] With regard to the recording sheets 1 to 15 prepared in Example 1 , ink-absorption property, preservability 
(light resistance and gas resistance) after printing, and glossiness were' evaluated by using a four-colored system ink- 



40 jet printer (manufactured by Seiko Epson K.K., Japan, EM-900C, trade name) using 
below. The results are shown in Table 2. . ,; . . . . . 



the dense inks as mentioned 
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50 
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(Cyan ink) 


Direct Blue. 199 


2.4 g... 


Ethylene glycol 


16.01 g 


Glycerin 


9.5 g 


Made up to 100 ml with pu re> water. 






(Magenta ink) 


Direct Red 227 


1-8 9 


Glycerin ; " 


' 3.5g 


. Piethylene glycol monobutyl. ether i , 


: 21. .5 g 


*. Made up to 100 ml with pure water. 
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(Yellow ink) 




Direct Yellow 86 


2.0 g 


Diethylene glycol 


22.2 g 


Glycerin 


4.5 g 


Made up to 100 ml with pure water. 
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Hecorain s>iiutri 


Ink-absorption property 


Preservability 


Remarks Remarks 




Ugnt resistance 


Gas resistance 




•4 
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/D 


80 


Comparative 
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81 


Comparative 


Q 
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can be obtained. , , • . .. ;. \ . \> >'■• ■ - 
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Example 3 

Example4 (>l «■ . • 

dioxide copolymenzed product (PAS-92, trade > ns ™*« j } t0 , he recordjng shee ts 6 to 15 of 

hydroxide) (PyuraKem^^ 

the present invention prepared in Example 1 , respecuveiy. y 
as in Example 1 . The results are shown in Table 3. 
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Recording sheet 


Ink-absorption property 


Preservability 


Light resistance 


Gas resistance 
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[0096] Glossiness was 60 to 65% in each recording sheet and high glossiness was shown. 

[0097] As can be seen from the above results, by using the thioether compound of the present invention in combi- 
nation with the cationic compound, preservability can be more improved. 

[0098] According to the present invention, a photo-like ink-jet recording material having high ink absorption property 
and high glossiness, and improved in preservability can be obtained. 
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Claims 

1. An'ink-jet recording material comprising a support, and an ink-receptive layer provided on the support, wherein 
said ink-receptive layer contains at least one thioether compound having an alkyl group substituted by a hydrophilic 

group or a group containing a basic nitrogen atom. . 

.»•. • ■ > " 

2. The ink-jet recording material according to Claim 1 , wherein the ink-receptive layer contains inorganic fine particles. 

3. The ink-jet recording material according to Claim 2, wherein the inorganic fine particles are fumed silica having ah 
average particle size of primary particles of 3 to^30 ; nm.- ; . : - 

4. The ink-jet recording material according to Claim 2 or 3, wherein a hydrophilic binder is contained in an amount 
of 10 to 40% ; by weight based on the. amount of the inorganic fine, particles. 

5. The ink-jet recording material according to any one of Claims 1 to 4, wherein the ink-receptive layer is cross-linked 
by a crosslinking agent. 

6. The ink-jet recording material according to any one.pf Claims 1 to. 5, wipe rein, the inkr receptive layer further contains 
a cationic compound. . >, 

7. The ink-jet recording material according to any one of Claims 1 to 6 : wherein the support is a water resistant support. 

8. The ink-jet recording material according to any one of Claims 1 to 7, wherein the thioether compound is represented 
. by the formula (I):, r . : . it ... : . .... , { . : ,... ; .. r , ■, . , :. f 

'■■ - • ■ \ < - ■ : ; R 1 -(s-R 3 ) m -s-R 2 ; _ . ; ' d> 

wherein R 1 and R 2 may be the same or different from each other and each represents a hydrogen atom, a 
substituted or unsubstituted alkyl group, a substituted or unsubstituted aryl group or a group containing these alkyl 
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nmuo and the arvl group or may form a ring by binding to each other, provided that at least one of R' and R2 is 
aMarZ subst tuted by a hydrophilic group selected from a hydroxy group, a sulfo group, a carboxy group 
a n po ^^y)ethy e eo y g^ P . or a group containing a basic nitrogen atom selected from an am.no group^ an 
Ide g a ' ammonL group, a nitrogen-containing heterocyclic group^ an aminocarbony, group , and an 
aminosulfonyl group or a group containing a. least one of the above-mentioned these groups, and the substituted 
Z gro P may be bonded to the sulfur atom of the thioether through a divalent linking group; R3 represents a 
Sited or ^substituted alkylene group which may have an oxygen atom; and m .s an mteger of 0 to 1 0, and 
when m is 1 or more, at least one of the sulfur atom bonded to R 3 may be a sulfonyl group. 

An ink-jet recording method which comprises at least the step of shooting liquid drops of an ink composition com- 
oris ina at least a water-soluble dye, an organic solvent and water to an ink-jet recording material having an ink- 
Sve ,east y onethioethercompound having an alky, group substituted by a hydrophihc group 

or a group containing a basic nitrogen atom, provided on a support. 

,5 10. The ink-jet recording method according to Claim 9, wherein the ink-jet recording material is a material as defined 
many one of Claims 2 to 8. 

11 The ink-jet recording method according to Claim 9 or 10, wherein the water-soluble dye b at least one selected 
' Se group cons' ting of a substantive dye, an acidic dye, an edible dye, a basic dye, a reactive dye, a disperse 
20 dye, a vat dye, a, soluble vat dye, a reactive disperse dye and an oil dye. 

12. The ink-jet recording method 
dye. 

2s 13. The ink-jet recording method according to Claim 1 2, wherein recording is carried out by using dense and pale inks. 

14. The ink-jet recording method according to Claim 13, wherein a color image is formed by using at least yellow ink, 
dense and pale magenta inks, and dense and pale cyan inks. .- . , ; 

so 15. The ink-jet recording method according to any one of Claims 9 to 14, wherein the organic solvent is at jeast one 
of a nitrogen-containing compound and a polyvalent alcohol. 

1 6. The ink-jet recording method according to any one of Claims 9 to 1 5, wherein the ink composition further contains 
a nonionic acetylene glycol surfactant. 
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17 The ink-iet recording method according to any one of Claims 9 to 1 6, wherein the ink composition further contains 
It feai ^TSSher se.ected from the group consisting of ethylene glycol monbbuty. ether, diethylene glycol 
mo n rbuw7ethrtriethy.ene glycol monoethyl ether, propylene glycol monomethyl ether, d.propylene glycol mo- 
Z^^'tJpytene- glycol monobutyl ether, dipropylene glycol monbbuty. ether and methylene glycol 



40 monobutyl ether. 
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(54) Ink-jet recording material and ink-jet recording method 



(57) There are disclosed an in k^jet recording mate- 
rial comprising a support, and an ink-receptive layer pro- 
vided on the support, wherein said ink-receptive layer 
contains at least one thioether compound having an 
alkyl group substituted by a hydrophilic group or a group 
containing a basic nitrogen atom, and an ink-jet record- 



ing method which comprises at least the step of shooting 
liquid drops of an ink composition comprising at least a 
water-soluble dye, an organic solvent and water to an 
ink-jet recording material having an ink-receptive layer 
containing at least one thioether compound having an 
alkyl group substituted by a hydrophilic group or a group 
containing a basic nitrogen atom, provided on a support. 
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